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A molecule with a sense of timing
 
uration of kinase signaling determines how a cell responds to 
external cues like growth factors. But how a cell measures 
signaling time has been a mystery. Now, Leon Murphy, John 
Blenis (Harvard Medical School, Boston, MA), and colleagues 
have found that immediate early gene (IEG) products have a sensor 
mechanism that makes these distinctions. Their findings may 
provide a target for cancer treatment drugs.
Growth factors PDGF and EGF elicit  
different responses in fibroblasts, with 
only PDGF inducing cells to enter 
S-phase. The group found that EGF 
transiently activated ERK MAP kinases, 
whereas PDGF stimulated prolonged 
activation. The IEG product c-Fos is 
known to be transcribed with similar ki-
netics in response to either growth fac-
tor, but c-Fos was only phosphorylated 
when ERK activity was sustained. 
This not only stabilized c-Fos, but also 
primed it for further phosphorylation by 
revealing a DEF domain, an ERK-dock-
ing motif. Without secondary phos-
phorylation, c-Fos was less able 
to promote cellular transformation.
“Since several other IEGs also have DEF domains,” says Blenis, 
“this group of IEGs may act as molecular sensors in many processes,” 
including neuronal differentiation and the generation of an immune 
response. Blenis and Murphy hope it will be possible to antagonize 
these sensors to block specifically ERK-regulated proliferation, 
such as that seen in Ras-induced cancers, thus possibly avoiding 
toxic side effects caused by disturbing ERK’s other homeostatic 
cellular functions. 
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c-Fos (green) is more 
stable (top to bottom) 
in PDGF-treated cells.
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Coordination 
of replication
60S ribosomes do not 
assemble without 
Yph1p (bottom).
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protein found in DNA replication 
complexes is also essential for 
ribosome biosynthesis, according 
to new results from Yi-Chieh Du 
and Bruce Stillman (Cold Spring 
Harbor Laboratory, Cold Spring 
Harbor, NY). The findings imply that 
the biosynthesis of ribosomes is 
associated with the decision to enter 
the cell division cycle.
The authors identified proteins 
A
 
associated with the yeast origin recognition complex (ORC), 
a set of proteins that binds chromosomal origins of DNA 
replication. Among the proteins identified was Yph1p, a 
homologue of zebrafish pescadillo, mutations in which lead 
to cell proliferation defects. Yph1p was also found in complex 
with a variety of other proteins, including those involved in 
ribosome biogenesis, cell cycle regulation, and checkpoint 
control. “The first link to ribosome biosynthesis came from 
the finding of Erb1p in the Yph1p complex,” says Stillman. 
“Mutation of the mouse 
 
ERB1
 
 orthologue leads to G1 arrest 
and alters ribosome biosynthesis.”
In vivo, Yph1p activity was required for proper 60S 
ribosome biogenesis and for normal progression during 
S-phase. Yph1p levels were high in proliferating cells, but 
declined as cells entered the quiescent phase. Newly synth-
esized Yph1p was required for cells to exit G
 
0
 
 and initiate 
cell division. Though Stillman admits the link between DNA 
replication and ribosome biosynthesis is speculative, he adds 
that it makes sense, as proliferation requires the replication of 
both the genome and the cellular machineries.
 
 
 
 
 
Reference:  Du, Y., et al. 2002. 
 
Cell.
 
 109:835–848.
 
Active cells choose life
 
hen macrophages perform their search-and-
destroy missions, it is not simply up to 
apoptotic cells to flag down their destroyers. New 
results from Simon Brown (University of Edinburgh, 
Edinburgh, UK) and colleagues reveal that viable 
cells must actively avoid engulfment by phagocytes. 
A single cell adhesion molecule, CD31, can lead to 
either engulfment or escape.
Brown and his colleagues found CD31 by purifying 
proteins involved in tethering of cells to macrophages 
at low temperatures, when phagocytosis and 
W
Macrophages bind to 
all neutrophils at 20 C, 
but viable ones 
escape at 37 C.
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cytoskeletal rearrangements were inhibited. Both viable and apoptotic 
leukocytes bound to macrophages through homophilic CD31 
interactions. At 37
 
 
 
C, however, this interaction was transient for 
viable leukocytes. The cytoplasmic portion of CD31 imparted 
these cells with the ability to avoid destruction by actively promoting 
detachment from the macrophages. Apopotic cells 
had somehow lost this capability.
“‘Eat-me signals’ are what are usually looked 
for, but we found ‘don’t-eat-me signals’ instead,” 
says Brown. “It would seem more efficient for an 
apoptotic cell to lose a signaling ability than gain 
one.” In this way, and by ligating self-recognition 
receptors, macrophages can determine whether 
a cell has lost its ability to respond to external 
signals and is thus ready for disposal. Whether 
viable cells actively escape from macrophages either 
by activating motility machinery (as happens upon CD31 ligation 
between leukocytes and endothelial cells) or by inhibiting 
subsequent interactions between the target and the macrophage 
is the focus of continuing studies. 
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